Using a survey of households in the Nielsen Consumer Panel and the randomized timing of disbursement of the 2008 Economic Stimulus Payments, we find that a household's spending rose by ten percent the week it received a Payment and remained high cumulating to 1.5-3.8 percent of spending over three months. Our estimates imply partial-equilibrium increases in aggregate demand of 1.3 percent of consumption in the second quarter of 2008 and 0.6 percent in the third. Spending is concentrated among households with low wealth or low past income; a household's spending did not increase significantly when it learned about its Payment.
Introduction

This paper measures the spending responses of households to the Economic Stimulus
Payments of 2008 and quantifies the partial-equilibrium increase in aggregate demand for consumer goods and services caused by the Payments. While our estimates are partial-equilibrium, they are designed to provide quantitative discipline for model-based inferences about the general-equilibrium efficacy of such tax-based stimulus policies. and were disbursed to US taxpayers in the spring and summer of 2008. Around the time of the stimulus program, measured aggregate consumption is relatively smooth while measured disposable income rises and falls sharply with the disbursement of the Payments, providing "no evidence that the stimulus has had any impact in raising consumption" (Taylor (2010) ; see also Feldstein (2008) ). On the other hand, previous research finds significant increases in expenditures in response to predictable, predetermined and plausibly-exogenous changes in household-level income.
1 Most relevant, Johnson, Parker, and Souleles (2006) , Agarwal, Lui, and Souleles (2007) , and Johnson, Parker, and Souleles (2009) all find significant spending responses to the receipt of previous Federal tax rebates.
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This paper measures the effect of the receipt of the ESPs of 2008 on the demand for consumption by first measuring changes in the timing of household spending caused by differences in the timing of the receipt of ESPs, and then aggregating these changes using the temporal distribution of ESPs as reported by the U.S. Treasury and several different extrapolations from the observed goods to a broader measure of spending. 'Receipt' is emphasized because our main analysis measures only changes in spending correlated with the date of receipt, so does not include for example changes in spending on the date of announcement. 'Demand' is emphasized because the calculation is partial equilibrium and omits any multiplier effects or crowding-out from the policy.
To measure the spending effects of the ESPs, we conducted a multi-wave survey of roughly 60,000 households in Nielsen's consumer panel (NCP, formerly Homescan consumer panel) during 1 See for example Jonathan A. Parker (1999) , Nicholas S. Souleles (1999 Souleles ( , 2002 , and Chang-Tai Hsieh (2003) , or the reviews of Deaton (1992) , Browning and Lusardi (1996) , and Jappelli and Pistaferri (2010) . 2 And households when surveyed about what they would do or have done with tax rebates report spending a significant fraction Slemrod (1995 and 2003) and Coronado, Lupton, and Sheiner (2006) ).
the spring and summer of 2008. The NCP contains annual information on household demographics and income, and weekly information on spending on a set of household goods. Participating households are given barcode scanners which they use to report spending on trips to purchase households goods and to answer occasional surveys designed by Nielsen and typically used to study the efficacy of marketing campaigns. Our survey, designed in conjunction with Nielsen, uses this existing survey technology to collect information on the date of arrival of the first Economic Stimulus Payment received by each household, as well as its amount, whether it arrived by check or direct deposit, and when the household learned about the Payment. In addition, our survey contains several additional questions useful for our analysis, such as about expectations, access to liquidity and the amount of the ESP spent on NCP and non-NCP items. This data has several advantages relative to those in comparable studies: the sample is larger, spending is observed weekly, and the ESP information is collected with a short recall window; the main disadvantage is the limited set of goods covered.
We identify the change in spending caused by the receipt of an ESP at the household level following the Johnson, Parker, and Souleles (2006) methodology using the fact that the law randomized the disbursement of ESPs over time. Because it was not administratively possible for the IRS to mail all checks or letters accompanying direct deposits at once, Payments were mailed out to households during a nine-week period between mid-May and the end of July, or deposited into households' accounts in one of the first three weeks of May. Among mailed checks and among deposited funds, the particular week in which the funds were disbursed depended on the second-tolast digit of the taxpayer's Social Security number, a number that is effectively randomly assigned.
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This randomization is used to identify the causal effect of the receipt of a Payment by comparing over time the spending of households that received their ESPs earlier relative to the spending of households that received their ESPs later, within each method of disbursement. This identifies the causal effect of the receipt of a Payment because the variation in the timing of receipt is unrelated to differential characteristics of households receiving the ESPs at different times and that might affect household spending differentially, such as differences is seasonal spending patterns, contemporaneous changes in wealth, information about future income, or monetary policy. To be clear, households may have adjusted their spending due to the Act and to the macroeconomic effects of the Act and to the changes in spending caused by the Act. Our methodology measures the extent to which, in this new world with the Act in place and each household's budget constraint fixed at its new level, the temporal pattern of spending differs for households that received their ESPs at different times but are otherwise (in expectation) identical. If the temporal pattern differs, we infer that the different timing of receipt caused this difference in the timing of spending, and from this difference we measure the household-level impulse response of spending to the receipt of an ESP.
The average household's spending rises on receipt of a Payment and remains elevated for some time. A household raises its spending on NCP-measured household goods in the week of receipt by roughly 14 dollars, 10 percent of average weekly spending, or 1.5 percent of the average ESP. This spending effect decays over the following weeks, so that during the four weeks starting with the week of receipt, spending on NCP-measured goods is higher by 30 to 50 dollars, 5 to 7 percent of average weekly spending, or 3.5 to 5.5 percent of the ESP, with ranges reflecting different point estimates across specifications. Finally, over the quarter starting with receipt, spending rises by 60 to 90 dollars, 2 to 4 percent of spending (but statistically insignificant), and 7 to 12 percent of the ESP. In most specifications, there is no pre-treatment effect, that is, no economically or statistically significant change in spending prior to receipt.
Do households also spend more on announcement of the stimulus program, as predicted by standard models of consumer behavior? Because the time of announcement is common across households and so uncorrelated with the timing of receipt, our estimates omit any such spending response. However, we investigate whether households changed spending at the different dates at which they learned about their EPSs. While not ruling out small effects consistent with the textbook lifecycle theory, there is no economically or statistically significant change in spending in the month in which the household learns that it will receive an ESP, even among households with significant liquid wealth.
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Because the NCP only measures a small slice of consumer spending, our spending effects need to be scaled in order to make our estimates comparable to other studies and to moments from structural models. This scaling is done in three different ways: i) scaling NCP spending per capita to match National Income and Product Account (NIPA) spending per capita, ii) scaling the change in spending on NCP goods by the average reported ESP spending on all goods relative to that on NCP goods alone, iii) and scaling the change in spending on NCP goods by a factor based on the relative share of spending and relative responsiveness across subcategories of goods as measured in Consumer Expenditure (CE) Survey by Parker, Souleles, Johnson and McClelland (2013) . These calculations imply that in a quarterly model, the propensity to consume at the individual level from an equivalent tax rebate in a quarter is between 50 and 75 percent. In a more realistic continuous-time or higher-frequency model, if tax rebates were uniformly distributed during a quarter, the average partial-equilibrium spending response would be 30 to 45 percent of the rebate amount during the quarter of disbursement and 20 to 30 percent during the following quarter.
Turning to the real-world aggregate effects, the increase in demand for goods during and It is important to note that, because our household-level estimates also omit all changes in spending that are uncorrelated with the timing of receipt, our aggregation of spending effects is not atheoretical. As discussed in Section 4, however, it is consistent with all the models of consumer behavior of which we are aware.
Finally, to inform both the macroeconomic modeling of household behavior and the targeting of future rebate programs, we investigate how income levels and liquidity are related to the propensity to consume. Households in the bottom third of the 2007 income distribution had larger propensities to spend out of their EPS's in the month of arrival than households in the top third. This difference narrows over time and becomes indistinguishable by the end of the quarter. There is statistically weak evidence that households in the middle third of the income distribution spend less than those above or below them.
More significantly, households in the bottom forty percent of the distribution of liquid wealth spend at roughly triple the rate of the rest of the households during the month of receipt, and at roughly double the rate during the three months starting with receipt, so that households with low liquid wealth account for the majority of the estimated spending response.
This paper is most closely related to the contemporaneous paper, Parker, Souleles, Johnson and McClelland (2013) (PSJM) , which studies the increased aggregate demand caused by the receipt of the 2008 ESPs in the CE survey. In similar specifications, PSJM finds quite similar effects to those in the present paper: a 3.6 to 4.5 percent increases in household nondurable spending in response to the receipt of a rebate during the three months of receipt, and an increase in aggregate demand of 1.3 to 2.3 percent in the second quarter of 2008 and 0.6 to 1.0 percent in the third. Due to a larger sample size and better measurement, the present study is able to measure more precisely differences in spending by relative income and liquid assets as well as the average spending effect using only random variation (within each method of disbursement).
Several other papers exploit the same random variation to show how other economic outcomes are affected by the receipt of tax rebate. The arrival of an ESP also causes lower usage of payday loans by households using loans before receipt (Bertrand and Morse, 2009 ), a higher rate of bankruptcy (Gross, Notowidigdo, and Wang, 2012) , and a higher rate of death (Evans and Moore, 2011) . Finally Bureau of Labor Statistics (2009), Slemrod (2009), and Sahm, Shapiro, and Slemrod (2010) report that 20 -30 percent of households report that they mainly spent their ESPs, numbers that are consistent with the present paper's findings.
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This paper is structured as follows. The following section describes the ESP program, Section 3 describes the Nielsen Consumer Panel data and our supplemental survey, and Section 4 presents our estimation methodology. Section 5 contains our main results about household level spending and Section 6 aggregates these to give increases in aggregate demand designed for use in models.
Sections 7 and 8 present estimates of spending changes caused by learning about the ESPs and how the response to receipt differs with liquidity and previous income. A final section concludes.
The 2008 Economic Stimulus Payments
The Economic Stimulus Act of 2008, passed by Congress in January and signed into law on February 13, 2008, authorized the distribution of stimulus payments consisting of a basic payment and --conditional on eligibility for the basic payment --a supplemental payment of $300 per child that qualified for the child tax credit. 6 The basic payment was generally the maximum of $300 ($600 for couples filing jointly) and a taxpayer's tax liability up to $600 ($1,200 for couples). Households without tax liability received basic payments of $300 ($600 for couples), so long as they had at least $3,000 of qualifying income (which includes earned income and Social Security benefits, as well as certain Railroad Retirement and veterans' benefits). Further, the ESP was reduced by five percent of the amount by which adjusted gross income (AGI) exceeded a threshold of $75,000 of for individuals and $150,000 for couples. Thus the amount was zero both for households with high enough incomes that the payment was phased out and for households with low enough incomes so that they had neither positive net income tax liability nor sufficient qualifying income. 7 As a whole, the ESP program distributed just under $100 billion dollars, which is about double the size of the 2001 rebate program, which sent $38 billion to 90 million taxpayers.
In terms of timing, the disbursement of ESPs over time was effectively randomized conditional on disbursement by paper check or direct deposit. Within each method of delivery, the week that the payment was disbursed was determined by the last two digits of the recipient's Social Security number, which we treat as random as discussed in the introduction. For recipients that had provided the IRS with their personal bank routing number (i.e., for direct deposit of tax refunds), the stimulus payments were disbursed electronically over a three-week period ranging from the end of April to the middle of May. 8 The IRS mailed a statement to each household informing it about the deposit a couple of business days before the electronic transfer of funds. 9 The Supplemental
Appendix contains an example of this letter. For recipients that did not provide a personal bank routing number, the ESPs were disbursed by paper checks over a nine-week period ranging from the middle of May to the middle of July. 10 The IRS sent a notification letter one week before the check was mailed. Second, due to a short recall window and the survey technology, the amount of spending is measured relatively accurately. Spending data is collected electronically through the use of barcode scanners. Households in the NCP are given barcode scanners and asked to use them after each shopping trip for household items to report the total amount spent and to scan-in the barcodes of the purchased items. In exchange for regularly uploading information, participants are entered in prize drawings and receive Nielsen points that can be accumulated and used to purchase prizes from a catalogue. Participants also get newsletters and personalized tips and reminders via email and/or mail. Low performing households are dropped. About 75% of Nielsen households are retained from after the extension deadline, October 15, were not eligible for ESPs. Since 92 percent of taxpayers typically file at or before the normal April 15 th deadline (Slemrod et al., 1997) and the vast majority of late returns occur close to the extension deadline, there should be very few EPSs that are distributed during the main program that have their distribution date set by the lateness of the return. Finally, due to an error, about 350,000 households (less than 1%) did not receive the child tax credit component of their ESP with their main ESP. The IRS disbursed paper checks for the missing amounts starting in early July. Since we only survey households about the first ESP received, this non-randomized second ESP is not in our data. Some of our households might have been surprised by the small size of their first ESP. 11 The data employed in this study is a combination of data licensed from Nielsen and data available through the KiltsNielsen Marketing Data Center at the University of Chicago Booth School of Business. The Kilts-Nieslen data are available at http://research.chicagobooth.edu/nielsen/ year to year. Both the compensation for regular reporting and the use of scanners in real time increase the accuracy of reported expenditures.
Third, not only is the amount that is spent relatively well measured, but so is the timing of spending which is reported on daily basis that is collapsed to weekly to match the frequency of ESP disbursement. Since the ESPs were distributed by the week, the accurate measurement of highfrequency spending increases the statistical power of our analysis.
The final advantage of the NCP is that Nielsen has in place a system to survey the households in the NCP. Nielsen typically uses these supplemental surveys to conduct marketing studies for corporate clients. Our survey, described shortly, uses this technology to collect information about the receipt of the ESPs.
In other ways the NCP data is comparable to that available in other surveys. Toward the end of each calendar year, households are surveyed about a number of characteristics including demographics and income in the previous calendar year. The sample is not representative, but, when recruiting participants, Nielsen seeks to add new households with characteristics that make the panel more representative across cells in nine demographic dimensions -including family structure, four income groups, and three occupation categories -to match the 2000 Census population in each cell.
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Nielsen also produces weights that scale up the observed number of households in each cell to be representative by cell.
The NCP panel has one significant disadvantage for our analysis: the scope of spending that it covers is limited to spending on trips to stores to buy household items. The detailed spending data is limited to goods with barcodes, which are concentrated in grocery, drugstore and mass-merchandise sectors, and so the recorded expenditures primarily cover goods such as food and drug products, small appliances and electronic goods, and mass merchandise products excluding apparel. Our analysis uses information on reported trip totals rather than the large amount of detail available on products (approximately 700,000 different goods are purchased at some point by household in the sample), which has the advantage of capturing a larger amount of spending. But to put this issue in perspective, (weighted) spending per capita in the NCP is about $57/week which is about 10 percent of NIPA per capital PCE. At the household level, spending is 35 percent of spending on broad 12 Unweighted, the sample we use is tilted towards low income households. nondurable goods reported in the 2008 CE Survey, or 19 percent of total consumption spending.
13 As a result, to measure aggregate responses, dollar spending responses are scaled up to a measure of total spending, as described in Section 6.
Our supplemental survey was fielded in multiple waves, with each wave following the standard procedures that Nielsen uses to survey the consumer panel households. For households with
Internet access and who were in communication with Nielsen by email, the survey was administered in three waves in a web-based form; for households without access and in contact with Nielsen by US mail the survey was administered in two waves in a paper/barcode scanner form, since the distribution time was slower and the preparation time greater. Repeated surveying was conditional on earlier responses.
The survey has two parts, each of which was to be answered by "the adult most knowledgeable about your household's income tax returns." Part I (household characteristics)
contains a question asking households about their liquid assets (as well as four other questions about behavior not used in this paper). Households completing Part I of the survey in any wave were not asked Part I again. Part II first describes the ESP program and then asks "Has your household received a tax rebate (stimulus payment) this year?" Households responding "Yes" were then asked about the amount and date of arrival of their ESP, whether it was received by check or direct deposit, when they learned that they were getting the payment, and the amount of spending that receipt caused across categories of goods. Households reporting ESP information were not re-surveyed.
14 Households responding "No, and we are definitely not getting one" were not asked further questions and received no further surveys. Households responding "No, but we are expecting to," or "No, and I am unsure whether we will get any," or "Not sure/don't know" were not asked further questions but were re-surveyed with Part II (if not the final wave).
In terms of timing, the surveys covered the main period during which ESPs were distributed with random timing. 15 The Supplementary Appendix gives the time-plan, contact letter and email, mail and on-line surveys, and response rates.
The repeated nature of the survey implies that the recall window for the ESP is relatively short: one month for the email/web survey and just over one and a half months for the mail/scanner survey. The survey was administered to all households meeting a Nielsen static reporting requirement for January through April 2008, which amounted to 46,620 households by email/web and 13,243 by mail/barcode scanner. 16 For both types of survey, the response rates were 72% to the first wave, and 80% after all waves, giving 48,409 survey responses (of which some are invalid).
Our analysis drops all households that: i) do not report receiving an ESP (roughly 20 percent of the respondents); ii) do not report a date of ESP receipt; iii) report not having received an ESP in one survey and then in a later survey report receiving an ESP prior to their response to the earlier survey; iv) report receiving an ESP after the date they submitted the survey; v) report receiving an ESP by direct deposit (by mail) outside the period of the randomized disbursement by direct deposit (mail), and households not reporting means of receipt and reporting receiving an ESP outside both periods of randomized disbursement. With respect to this last cut, we allow a two day grace period for reporting relative to survey submit dates, and a seven day grace period for misreporting relative to the period of randomization (and do not adjust the reported date of receipt). These cuts reduce the sample to 28,937 households. This selection is not random. But it is (presumably) uncorrelated with the randomization, and so creates no bias for estimation of the average spending effect in the remaining sample. Given heterogeneity in treatment effects however, invalid survey responses may create bias for population inference if there are differences in treatment effects between these dropped households and those not dropped. The maintained assumption is that this bias is small enough to be neglected. , we consider spending data from that point on missing rather than zero for these ending weeks of the year. This has almost no effect on the results. The average number of weeks of valid data is 51.7 and the minimum 40. 18 Each additional child eligible for the CTC leads to $300 larger ESP, while most married couples receives $600 more than the equivalent single-headed household. 19 The average household sizes, both among recipients and on-time recipients, are very similar to those in the CEX Survey. These distributions for the CE are reported in Parker, Souleles, Johnson, and McCelland (2011). survey displays a slightly higher share of Payments disbursed by electronic deposit and a slightly lower share later disbursed by mail than the Treasury data.
Estimation methodology
Our analysis uses the following regression equation to estimate the average impact of the receipt of an ESP on spending for household i in week t receiving a payment by method m:
where C i,t is either the dollar amount of spending in week t for household i or the ratio of that level of spending to the average weekly spending of that household during 2008 prior to the ESP disbursements (the first twelve weeks of the year). µ i is a household-specific intercept that captures differences in spending across households. ESP i,t , the key stimulus payment variable, is either a dummy variable indicating whether any payment was received by household i in week t or that 
The average response of spending to the receipt of an ESP
This section begins by identifying the average effect of the receipt of an ESP on weekly spending in the sample of all households from all available variation in timing, including that due to different method of disbursement, so t m , t =t t in equation (1). The first three columns of Table 3 display estimates of b(.) -the coefficient on the one included lead, the contemporaneous ESP variable, and the first three lags (of the complete set of included lags). The third column reports the most important specification for later analysis. Dollar spending is regressed on the lead/lag polynomial of the indicator variable for receipt times the average amount of ESP for all households, which gives β(L) the interpretation of a marginal propensity to consume out the rebate (MPC). Thus, these coefficients measure the average propensity to spend out of the ESP. In the week that the ESP arrives, its arrival causes a highly significant increase in spending of 1.55 percent of the ESP. This is consistent with other columns given an average ESP of $898.
There is no evidence of any greater spending in the week before the arrival of the ESP in any specification. This lack of pre-treatment effects also suggests that there is very little reporting error in date of receipt, as for example due to recall error, at least after dropping the clearly erroneous reports.
While there is no spending effect of receipt immediately before receipt, there is a continued spending effect for weeks after receipt. This spending effect declines slightly the week after arrival and continues declining reasonably smoothly so that the coefficients on weekly spending in all specifications are no longer individually statistically significant by the third week. The last row of the table reports the spending effects over the four weeks starting the week of receipt: the cumulative dollar spending is $35, the percent increase in spending over the period is 5.6 percent of spending, and the total share of the ESP spent is 3.9 percent.
The second triplet of columns in Table 3 show the results of estimating the same three specifications but now treating the two different methods of disbursement as two separate experiments, as in equation (1). The results in the second three columns are very similar to those in the first three columns. Using only experimental variation in timing, the point estimates of the contemporaneous spending effect of receipt are slightly lower but still highly significant: 13 dollars, 11 percent of spending, and 1.5 percent of the ESP on average. There are no significant spending effects prior to receipt. And over four weeks, the cumulative spending effects are highly statistically significant 28 dollars, 6.0 percent of spending, and 3.4 percent of the ESP on average.
These results are reasonably robust. Similar patterns emerge (adjusting for differences in average spending) when restricting to households reporting spending in at least half the weeks or in every week, and when trimming the top and bottom 1% of spending. Similar percentage changes and spending effects relative to average dollar spending are found measuring spending as the (smaller) sum of all individual barcode items reported instead of the (larger) sum of all total trip spending.
With this dependent variable, we are also able to use a larger sample of households that includes those that do not meet the Nielsen static reporting requirement for the year, and a weight specially constructed for us by Nielsen for this larger sample. While statistical precision is slightly lower and dollar spending is lower, the pattern of coefficients remains similar as a share of average spending to those reported.
Are there further small but measurable spending effects of receipt of an ESP beyond the first month? To investigate this question, the impulse response to the receipt of an ESP is smoothed by making β(L) constant across four-week periods, starting with the week of receipt. By estimating fewer parameters, longer-term spending effects of the receipt of an ESP may be estimated more precisely. Table 4 shows the monthly impulse responses of spending to the receipt of an ESP. The increase in spending caused by the receipt of an ESP is estimated to be $42.7 (column 1) or $47.4
(column 4) in the month following receipt, both slightly larger than found in Table 3 (four week increase). After the initial month, spending is estimated to be increased by $9.4 or $26.3 in the first following month, and by $8.7 or $20.6 in the month after that, although only the larger (column 4) estimate in the first month is statistically significant. Measured as percent changes in spending, spending rises by between 5.27 and 6.86 percent the month of arrival, but the lagged effects over the next two months are estimated to be negative in column 2 and economically significant and decaying in column 5. Finally, the third column and the last column of Table 4 show that households spent about five percent of their ESPs the month they arrived and a continued one to three percent over the following two months. Unlike in the analysis at the weekly frequency, there are some economically significant (although not statistically significant) spending effects the month prior to the receipt of an ESP, particularly for the analysis that treats each method of disbursement as a separate experiment (column 4 in particular). This fact combined with the fact that there are no pre-treatment effects in the weekly analysis (and in similar weekly analysis with more leads) suggest that the spending effects in columns 1 and 3 are probably more reliable estimates of the longer term effects than the larger spending effects shown in columns 4 and 6. The estimates of cumulative spending over four weeks reported in Table 3 also support the analysis of columns 1 and 3 over 4 and 6 in Table 4 .
In sum, our preferred estimates imply that cumulative spending totals over the three months following receipt are 61 dollars, 1.6 or 3.8 percent of average spending, and 7 percent of the ESP amount on average. We now use the results from column 3 of Table 4 to calculate the implications of this ESP program for aggregate demand both in economic models and in reality.
The partial-equilibrium, aggregate effect of the stimulus payments
What do these household-level estimates imply for macroeconomic models of fiscal policy and for the efficacy of the actual policy in 2008? This section presents calculations of the change in aggregate consumption demand associated with a given disbursement of stimulus payments. This calculation involves two steps: first scaling the increase in demand for NCP goods to a broad measure of spending on goods and services, and then second aggregating these responses to moments useful for matching by DSGE models or for matching aggregate spending in the spring and summer of 2008. 22 As discussed in the introduction, this calculation omits any effects that are not correlated with timing of receipt, and excludes all multiplier effects. This section measures only the effect of receipt on demand.
Scaling spending from just NCP items to spending on more complete measures of consumption expenditures is done in three different ways.
The first method simply multiplies the estimated MPC's by the ratio of National Income and Product Account (NIPA) quarterly personal consumption spending per capita to NCP quarterly spending per capita. This method has two weaknesses. This method ignores that some aggregate consumption is not discretionary, out-of-pocket spending by households (e.g. consumption of health goods and services) which biasing our estimate of total spending upward. On the other hand, this method ignores that the propensity to spend on NCP goods is likely lower than that on all goods and services, which biases our estimate of total spending downward. NCP purchases that can be categorized (the subset that have barcodes and are scanned in) disproportionately comprise spending on necessities and goods that Johnson, Parker, and Souleles (2006) found to have low MPC's in response to the 2001 tax rebate (e.g. food at home).
Second, our supplemental ESP survey ended with questions asking each household how they spent their ESP (the survey is in the Supplemental Appendix). First, the household was asked the question pioneered by Shapiro and Slemrod (1995) , "Thinking about your household's financial situation this year, is the tax rebate leading you mostly to increase spending, mostly to increase savings, or mostly to pay off debt?" The household was then asked five more questions: "For questions #6 through #10, please think about the extra amount you are spending because of this rebate on each type of purchase outlined below . . . How much (in dollars rounded to the nearest dollar) are you spending on each of the following?" The second method scales the estimated MPC's by the ratio of average reported ESP spending on all goods (sum of questions 6 to 10) to average reported ESP spending on NCP goods alone (question 6).
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Our third and final method is to scale our spending estimates up based on the distribution of spending in the NCP and the total MPC that is due to each category of spending as estimated in the CE data by PSJM. Specifically, and food at home, alcoholic beverages, and tobacco products (because such purchases are mostly scanned in and reported in these categories). Table 5 reports the results of three calculations for each of these three methods of aggregation.
The first two calculations provide statistics useful for disciplining models of consumer behavior embedded in a DSGE model. Panel A assumes that a stimulus program is implemented that distributes stimulus payments in the first week of the quarter, so that all spending effects measured in Table 4 occur within the quarter. The total increase in aggregate demand for consumption is between 51 and 75 percent of the distributed payments. Panel B assumes instead that the payments are distributed evenly across the weeks of a single quarter so that the spending effects of Table 4 Table 5 shows that the disbursement of the ESPs directly raised the demand for consumption by between 1.3 and 1.9 percent in the second quarter of 2008 and by 0.6 to 0.9 percent in the third quarter. These estimates relative to the time series of aggregate consumption spending were presented in Figure 1 in the Introduction. The estimates suggest that consumption spending was maintained during the first 9 months of the recession by the ESP program. Of course whether the ESP program's effect was larger or smaller than that given by these accounting calculations depends on the extent of the multiplier or crowding out not included in these calculations, and on any other effects of the ESP program on aggregate demand not correlated with the timing of receipt.
The next section considers whether there was any noticeable additional increase in spending when households first learned about their ESPs, while the following section analyzes heterogeneity in spending response by income and liquid wealth.
The average response of spending to learning about an ESP
This section investigates whether households increased their spending on NCP measured goods at the different times at which they learned about their ESPs. After households reported receiving an ESP, our ESP survey asked "Was this about the amount your household was expecting?"
Households could respond, "no and we were surprised to get any rebate at all," "no and it was less than we were expecting," or "no and it was more than we were expecting." They could also respond "yes, and we've known the approximate amount since February," and the same with "since March,"
"since April," and "yes, but we only learned about it recently." Finally a household could respond "not sure/don't know."
To measure the spending effect of learning about a Payment, equation (1) is estimated but with an indicator variable for the month in which the household learned about their ESP (denoted LESP) instead of an indicator variable for receipt. 24 Households who report 'don't know' or that they were negatively surprised are dropped. This method thus compares the spending of households that learned about the ESPs in different months prior to arrival. Since the variation is monthly, β(L) is set to monthly. While this analysis exploits variation in timing to measure a spending effect, unlike in the previous section, this variation in timing is not random and so is possibly correlated with other reasons for temporal changes in spending.
Panel A of Table 6 shows that there is very little evidence of any spending response.
Analogous to previous tables, the regressions reported in columns 1, 2, 4 and 5 include distributed lags of the indicator for the month in which the household learns about the ESP, while columns 3 and 6 include distributed lags of the average ESP amount times this variable. All estimated effects are economically small and statistically insignificant.
Why are there no measureable responses? First, it is always possible that the self-reported recall about learning is poor. Second, and perhaps more important, the LCPIH predicts only a small increase in lifetime resources associated with the ESP and so only an economically small spending response.
Third, some household might not respond to news about future income due to liquidity constraints or high costs of borrowing so that in the population of constrained and unconstrained households there is no noticeable response. If so, the spending response may be larger in a sample restricted to households who have access to liquidity. Part I of the supplemental survey asked households "In case of an unexpected decline in income or increase in expenses, do you have at least two months of income available in cash, bank accounts, or easily accessible funds?" Note that this question is asked of households when they are first surveyed, potentially before they report receiving an ESP in a later survey, but after the period in which most variation in learning about ESPs occurs.
Panel B of Table 6 repeats the analysis of Panel A but only for households who answer that they have sufficient funds. Even for households with adequate liquid wealth, there is no evidence of any spending response upon learning about the ESP, although as noted, the variation is not exogenous and the LCPIH would predict little spending response.
In sum, there is no evidence of a quantitatively important increase or decrease in spending by households when they learn about their ESPs.
Heterogeneity in the response of spending across households
This section investigates the differential spending response of households across 2007 income levels and across different levels of liquid wealth. Temporarily low income may indicate low liquidity and a high propensity to consume. Alternatively, low income may indicate greater impatience or other characteristics of people who are more (or less) likely to spend income when it arrives. Similarly, low liquidity when combined with sufficiently high impatience or expected increases in income may indicate that a household is liquidity constrained and has a high propensity to consume from expected income increases.
To investigate the role of liquid wealth and income, equation (1) is estimated separately on subsets of households grouped by income and liquidity. Because there are differences in the average ESP and average spending level across groups of households with different levels of income and liquidity, the specifications that use only indicators of receipt may estimate different amounts of spending because average spending differs across groups or because the average dollar amount of the ESPs differ across group, rather than because behavior differs by group. As a result, this section focuses on the specification that regresses dollars spent on the average amount of the ESP by group, which is the specification estimating the propensity to spend in each group.
In the NCP, income is measured in ranges and 2007 annual income is reported at the beginning of 2009. For our analysis, households are divided into three groups that represent, in the weighted data, the bottom 35% of households, the middle 34%, and the top 30%. Table 7 show that the bottom third of households by income -those with annual labor incomes of less than $35,000 -consume at greater rates than the other groups. Focusing on the second triplet of columns in both Panel A and Panel B, in the month of arrival, the propensity to consume of the bottom income group is roughly double that of the middle and top income groups. But these differences narrow over time.
By three months after receipt, households in the bottom third of the distribution of 2007 income have consumed a similar share of their ESP as those in the top third, a both economically and statistically significant 9 -15 percent of their ESPs on NCP goods. This is in contrast to households in the middle of the income distribution whose MPC is significantly lower. That is, as found in Parker (1999) there is weak evidence that high-income households smooth consumption as poorly as low income households over predictable income changes of this size. Finally, because the amount of the ESP increases with income, the total dollar spending across households is not as different across income groups (first three columns of both Panel A and Panel B of Table 7 ).
Turning to liquidity, Part I of the survey contains the question "In case of an unexpected decline in income or increase in expenses, do you have at least two months of income available in cash, bank accounts, or easily accessible funds?" and the respondent can answer yes or no. In the weighted sample, 41 percent of households answers that they do not have this much liquidity. Table 8 shows that spending responses are concentrated among those households without sufficient liquidity. In the first month, the receipt of an ESP causes households without access to sufficient funds to spend roughly 9 percent of their ESPs on NCP goods, which is three to four times the amount spent by households out sufficient funds. In the months following, these differences narrow only slightly, so that in both Panels A and B, illiquid households spend more than twice as much of their ESPs over three months following receipt as households reporting sufficient liquidity.
This conclusion is also visible in the dollar spending caused by the arrival of an ESP, displayed in the first two columns in each Panel, with illiquid households spending triple the dollar amount on arrival of illiquid households and more than double the amount over a three month period.
Conclusion
In normal times, monetary policy is the main instrument of stabilization policy arguably This paper uses novel data to speak directly to the first question. At the household level, spending on NCP goods spikes up by ten percent the week in which an ESP arrives. Continued spending implies that spending is roughly 6 percent higher over the month starting with arrival and 3 to 5 percent higher the three-month period starting with arrival. To move to aggregate effects, these results are aggregated across households and extrapolated to include spending on unobserved goods and services.
In terms of macroeconomics models, these calculations imply that in a quarterly model, the propensity to consume at the individual level from an equivalent tax rebate in a quarter is between 50 and 75 percent. In a more realistic continuous-time or higher-frequency model, if tax rebates were uniformly distributed during a quarter, the average partial-equilibrium spending response would be 30
to 45 Notes: The first triplet of columns includes fixed effects for each month in the sample, the second triplet includes fixed effects for each month for each means of reciept. All regressions also include household fixed effects. Each sample includes only households that report learning about their ESP in February (44%), March (16%), April (15%) or "only recently" (7%), and meet the standard NCP static reporting requirement for the year. 
